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6.5.4 Uncertainty and the Role of Conservatism in the Compliance Demonstration

As defined in 40 CFR § 191.12, performanee-assessmentsPAs must “estimate the cumulative
releases of radionuclides, considering the associated uncertainties, caused by all significant
events and processes.”

Site characterization, repository design, and waste characterization activities, as described in
Chapters 2.0, 3.0, and 4.0, respectively, have removed much uncertainty from the analysis.
Uncertainties remain, however, about how best to characterize some aspects of the disposal
system and how best to model the complex interactions between the waste and its surrounding
environment. These remaining uncertainties have been incorporated in the performance
assessment to the extent practicable through the use of reasonable and realistic assumptions
about models and parameter values.

In general, the DOE has not attempted to bias the performanee-assessmentPA toward a
conservative outcome, and the mean CCDF represents a reasonable estimate of the expected and,
in the case of future human activities including intrusion, prescribed, performance of the disposal
system. However, where realistic approaches to incorporating uncertainty are unavailable or
impractical and where the impact of the uncertainty on performance is small, the DOE has
chosen to simplify the analysis by implementing reasonable and conservative assumptions.
These conservative assumptions are reviewed here, not because they bias the location of the
mean CCDF, but rather because an understanding of their effects contributes qualitatively to the
“reasonable expectation, on the basis of the record before the implementing agency, that
compliance with [§] 191.13(a) will be achieved,” as required by 40-CER-§Section 191.13(b).

As noted in Section 6.2 and Appendix PA, Attachment SCR, in some cases processes have been
omitted from the modeling system for simplicity because the only possible effects of including
them would be beneficial to system performance. Examples include the decision to model
radionuclide dissolution as an equilibrium process (assuming instantaneous leaching and
dissolution), and the decision not to model sorption of radionuclides in the Salado or in the seal
system.

In other cases, the DOE has made conservative decisions during the design of the conceptual and
computational models, as listed in Table 6-32 6-30. Some conservative assumptions listed in this
table are mentioned below. For example, within the repository portion of the BRAGFLO model,
fluid flow in a single panel is treated as if all rooms were a single void (that is, pillars are
omitted). This treatment allows brine flow to and from an intrusion borehole to contact more
waste than it would if it followed a more realistic flow path between rooms. The effect is
conservative with respect to brine flow up a plugged and abandoned borehole. Similarly, the
DOE has chosen to model fluid flow through plugged and abandoned boreholes as if all
intrusions occurred into a down-dip (that is, southern) panel. As modeled, downdip panels tend
to have more brine in them than up-dip panels (see Appendix PA, Section PA-8.0) and this
assumption therefore may result in overestimating the amount of brine present in intruded panels.

Radionuclide dissolution to solubility limits is modeled as instantaneous. Fhe-DRZ-areound-the
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For E1E2 scenarios, complete mixing is assumed within the intruded panel, and all brine that
flows out of the panel and up the borehole is assumed to have been in contact with waste.

Within the shaft seal system, concrete components are modeled as if they degrade 400-years-after
emplacement, underestimating their potential to limit fluid flow over the long-term. For direct
releases and E1E2 releases to the Culebra, processes of actinide transport and retardation are not
modeled within the intrusion borehole and all actinides that enter the borehole are assumed to be
transported to the surface or into an overlying transmissive unit. Within the Culebra (which
modeling indicates will be the only transmissive unit that will receive long-term flow from the
borehole), hydraulically significant fractures are assumed for modeling simplicity to be present
everywhere, even though test data indicate that the portions of the Culebra above the waste
disposal region behave as an unfractured, single porosity matrix.

These conservative assumptions have not significantly affected the location of the mean CCDF,
which, as shown in Section 6.5.3, is dominated by cuttings and cavings releases that are, with
one exception, independent of the conservative simplifications described here. As discussed in
Appendix SAPA-Seetion-SA-H), the parameter making the largest contribution to uncertainty in
the location of the mean CCDF is the effective shear resistance of the waste, which affects the
quantity of waste eroded from the borehole wall and transported to the surface as cavings. In the
absence of data describing the reasonable and realistic future properties of degraded waste and
baekfil-MgO, effective shear resistance of the waste is a parameter for which the DOE has
selected a conservative distribution (see Appendix PAR, Parameter 33).

6.5.5 Summary of the Demonstration of Compliance with the Containment Requirements

The WIPP iscontinues to comply meomplianee with the containment requirements of 40 CFR §
191.13(a), as shown by Figures 6-356-34 through 6-396-38. Figures 6-386-37 and 6-396-38
demonstrate that the sample size of 100 chosen for this analysis is sufficient to provide the level
of statistical confidence specified in 40 CFR § 194.34.

Additional confidence in the compliance determination comes from examination of Figure 6-
41+6-39, which shows that the location of the mean CCDF depends almost entirely on the
relatively simple processes that contribute to cuttings and cavings releases resulting from
inadvertent human intrusion by drilling. Uncertainties related to the characterization of the
natural system and the interaction of waste with the disposal system environment have little
effect on long-term performance. The natural and engineered barrier systems, as described in
Chapters 2.0 and 3.0, will provide robust and effective containment of TRU waste even if the
repository is penetrated by multiple borehole intrusions.
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Table 6-326-30. Conservative Model and Parameter Assumptions Used in
Performance-AssessmentPA (from Appendix PA, Attachment MASS, Table MASS-1)

Conservative Assumption Code Cross-Reference

Long-term flow up plugged and abandoned BRAGFLO Section 6.4.3

boreholes is modeled as if all intrusions occur into

a down-dip (southern) panel.

Pillars, individual drifts #t and rooms;-and-panel BRAGFLO Section 6.4.3,

elosures-n-the-ninelumped-panels; arc not Appendix PA, Attachment

modeled for long-term performance, and MASS, Section MASS:5.0

containers provide no barrier to fluid flow.

bili ] ine DRZ MASS | 7

Brine in the repository will contain a uniform NUTS Section 6.4.3.4

mixture of dissolved and solid-state species. All PANEL Appendix PA, Attachment

actinides have instant access to all repository SOTERM, Section

brine.—Ne-microenvironments-that-influence-the SOTFERM:2.2

Radionuclide dissolution to solubility limits is NUTS Sections 6.4.3.5 and 6.4.3.4

instantaneous. PANEL (Appendix PA, Attachment
SOTERM, Section
SOTFERM-3.3, SCR-2.53-1)

Radionuclides are not retarded by shaft seals. NUTS Section 6.4.4
Seetie’ll S@I’:-Q.é. .2

Shaft concrete components of the lower shaft are BRAGFLO Section 6.4.4

modeled as if they degrade 400-years after Appendix PA, Attachment

emplacement. PAR;TFable PAR-19

The permeability of the DRZ is-censtant-and BRAGFLO Section 6.4.5.3

higherthanintact-Salade-—sampled with the low Appendix PA, Attachment

value similar to intact halite and the higher value MASS, Section MASS:13.4

representing a fractured material.

The unnamedlowermmember; Los Medaiios BRAGFLO Sections 6.4.6.1, 6.4.6.3, and

member of the Rustler, Tamarisk, and Forty-niner | SECOFL2D 6.4.6.5

are assumed to be impermeable. Appendix PA, Attachment
MASS, Section MASS:14.0

Sorption of actinides in the borehole is not NUTS Section 6.4.5.4

modeled. Appendix PA, Attachment
MASS, Section 13.5

Sorption occurs on dolomite in the matrix. SECOEE2DSECOTP2 | Section 6.4.6.2.1

Sorption on clays present in the Culebra is not D Appendix PA, Attachment

modeled. MASS, Section MASS:15.2

Particle waste shear is based on properties of CUTTINGS S Section 6.4.7.1

marine clays, considered a worst case. Appendix PA, Attachment
PAR;Parameter 33

The concentration of actinides in liquid moving up | CCDFGF Section 6.4.13.5

the borehole in the E1E2 scenario assumes PANEL

homogeneous mixing within the panel.
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Table 6-32 6-30. Conservative Model and Parameter Assumptions Used in
Performance-AssessmentPA (from Appendix PA, Attachment MASS, Table MASS-1)

— Continued
Conservative Assumption Code Cross-Reference

For all direct releases to the surface and the EIE2 [ CUTTINGS_S Section 6.4.7.1
source term to the Culebra, any actinides that enter | DRSPALL Section 6.4.13.5
the borehole are assumed to reach the surface or BRAGFLO-BBR
Culebra, respectively. PANEL

CCDFGF
A hemispherical geometry with one-dimensional | DRSPALL Section 6.4.7.1
spherical symmetry defines the flow field and MASS.16.1
cavity in the waste
Tensile strength, based on completely degraded DRSPALL Section 6.4.7.1
waste surrogates, is felt to represent extreme, low- MASS.16.1
end tensile strengths because it does not account
for several strengthening mechanisms
Shape factor is 0.1, corresponding to particles DRSPALL Section 6.4.7.1
that are easier to fluidize and entrain in the flow MASS.16.1
Retardation is assumed to not occur in the Salado. | NUTS Section 6.4.5.4.2

CCDFGF
Depletion of actinides in parts of the repository CUTTINGS_S Section 6.4.13.7
that have been penetrated by boreholes is not
accounted for in calculating the releases from
subsequent intrusions at such locations.
Hydraulically-significant fractures are assumed to [ SECOTP2D Section 6.4.6.2.1
be present everywhere in the Culebra.
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